Abstract By using the Pekeris approximation, the Duffin-Kemmer-Petiau (DKP) equation is investigated for a vector deformed Woods-Saxon (dWS) potential. The parametric Nikiforov-Uvarov (NU) method is used in calculations. The approximate energy eigenvalue equation and the corresponding wave function spinor components are calculated for any total angular momentum J in closed form. The exact energy equation and wave function spinor components are also given for the J = 0 case. We use a set of parameter values to obtain the numerical values for the energy states with various values of quantum levels (n, J ) and potential's deformation constant q and width R.
Introduction
The first-order DKP formalism describes spin-0 and spin-1 particles has been used to analyze relativistic interactions of spin-0 and spin-1 hadrons with nuclei as an alternative to their conventional second-order Klein-Gordon (KG) and Proca equations [1] [2] [3] [4] [5] [6] . The DKP equation is a direct generalization to the Dirac particles of integer spin in which one replaces the gamma matrices by beta metrics but verifying a more complicated algebra as DKP algebra [7] [8] [9] [10] [11] [12] [13] [14] [15] . Fainberg and Pimentel [16, 17] presented a strict proof of equivalence between DKP and Klein-Gordon theories for physical S-matrix elements in the case of charged scalar particles interacting in minimal way with an external or quantized electromagnetic field. Boutabia-Chéraitia and Boudjedaa [18] solved the DKP equation in the presence of Woods-Saxon potential for spin 1 and spin 0 and they also deduced the transmission and reflection coefficients. Kulikov et al. [19] offered a new oscillator model with different form of the nonminimal substitution within the framework of the DKP equation. Yaşuk et al. [20] presented an application of the relativistic DKP equation in the presence of a vector deformed Hulthén potential for spin zero particles by using the Nikiforov-Uvarov (NU) method. Boztosun et al. [21] presented a simple exact analytical solution of the relativistic DKP equation within the framework of the asymptotic iteration method and determined exact bound state energy eigenvalues and corresponding eigenfunctions for the relativistic harmonic oscillator as well as the Coulomb potentials. Kasri and Chetouani [22] determined the bound state energy eigenvalues for the relativistic DKP oscillator and DKP Coulomb potentials by using an exact quantization rule. de Castro [23] explored the problem of spin-0 and spin-1 bosons subject to a general mixing of minimal and nonminimal vector cusp potentials in a unified way in the context of the DKP theory. Chargui et al. [24] solved the DKP equation with a pseudoscalar linear plus Coulomb-like potential in a two-dimensional space-time.
